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ERADICATION OF THE AEDES AEGYPTI MOSQUITO
FROM THE AMERICAS
DR. OCTAvIa PINTO SEVERO
Con sultant to the Pan American Sanitary Bureau on Aedes aegypti
eradication. Formerly Chief of National Yellow Fever Service, Brazil
(1932-1950). One of the world's foremost authorities on vector eradica-
tion and con trol.
I - TECHNICAL EVOLUTION OF THE CAMPAIGN
Initial Phase in the Control of Insect Vectors of Diseases
The confirmation in 1900 of the theory formulated by Carlos Finl ay'
nineteen years before the demonstration of the Aedes aegypt i's role as vector
of yellow fever, su bstan tia ting the discovery of Ross- a few years earlier (1898)
with respect to malaria transmission by the Anoph eles, opened new paths in
preventive medicine and led us to the present-day possibilities of eradicating
insect-born e diseases in man.
The control, or rather the destruction, of insects which from time im-
memorial have caused damage, or at least annoyance, to man was undou bted ly
a matter of great concern even before these events. But no thought had been
given to the role the insects played, nor had any idea been gai ned of how
to destroy them regularly and effectively. The first initiative in the Americas
was taken by William C. Gorgas (1901) in Havana, Cuba," immedi ately after
the experiments made by Walter Reed and his collaborators' on the Ame rican
Commission, under the inspiration of Finlay. Early in th at same year, in
South America, in a small city in the interior of Brazil (Sorocab a, Sao Paulo),
Emilio Ribas," who had long been concerned with the yellow fever problem,
initiated the campaign against the Aedes aegypti after learning of the first
results of the Havana experiments, and following along general lines the same
measures for exterminating the mosquito. Shortly thereafter (1903), in R io
de Janeiro, Oswaldo Cruz undertook an extensive campaign wh ich, like
Go rgas' work in Havana, was to pave the way for the initia l technique for
destroying mosquitoes.
The surprise caused by the revelation of the mosquitoes' role and the
interest which it naturall y aroused led at first to rather di sord inate measures
against the mosquitoes in their known breeding pl aces, and in their alate stage
when the y took refuge in houses. Attention was turned to the Aedes aegypt i
and the Anopheles, but an effective program was not evolved until the biology
of the vectors became better known. Both Gorgas and Oswaldo Cru z, from
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the beginning, undertook combined campaigns against the two vectors, and
only later did they di scover that it would be easier and more economical to
combat them separately. The campaign against malaria vectors then took the
direction plotted by sanitary engineering.
After the biology of the Aedes aegypt i became better known, the measures
taken aga ins t th em were aimed at attacking them in their aquatic an d alate
stages so as to exterminate them as rapidly as possible. For the first stage,
use was made of larvicide substances with a base of mineral oils, cresols, and
even potassium permanganate, as recommended by Finlay in his "p lan to
abolish yellow fever." Also started was the use of mechanical means to pro·
teet deposits by hermetic sealing, caulking, or screening of openings. The use
of larviphagous fish was adopted when other measures could not be used.
Expurgation or fumigation with sulfur fumes and volatile substan ces were
used against the mosquito in its alate stage.
W ith the appearance of evidence that the Aedes aegypti also was devel-
oping in abandoned deposits in yards, and even in hol es in trees and crevices
in plants, cleaning methods were used in such places and everything that
cou ld collect wa ter was removed, buried or destroyed. The fundam en tal
measure, how ever, was the institution of thorough inspections of houses and
outbuildings. In the beginning, these inspections were not carried out sys-
tem atically, following set cycles according to the biology of the mo squito, such
as those la ter established.
In Havana an d R io de Janeiro thousands of men were recruited for cam-
paigns that were to prove rnemorable, launching as they did the bases for
techniques of combating the Aedes aegypti, which were rapidly extended to
other great cities of the Continent when the astounding results of the measures
were made known.
In the United States, the success of the campaigns in Boston, New York,
Philadelphia, New Orleans, and other cities which had been periodicall y at-
tacked by yellow fever, is well known. In Mexico, Veracruz was freed from
the disease, and in Panama it was the control of A edes aegypti and of the
malaria vectors by Gorgas (1910) th at permitted the construction of the Canal.
-, In South America, yellow fever disappeared almost as if by magic from all
the important sea and river ports, after the implementation of measures
against the Aedes aegypti.
Phase of Expectancy and Surprise in the Campaign against
Aedes aegypli
Impressed by the success initially achieved, Gorgas maintained th at the
most effective method implemented in Havana was the fumi gation, but he
himself was deceived as to the results of the measure in Panama. In Rio de
J aneiro Oswaldo Cru z always favored the combined attack on larvae and
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adults. The fact is that in 1908, when all the large cities in th e Americas had
already used the same measures, in the midst of great satisfaction and a cer-
tain lack of forethought, yellow fever ceased to be of concern to the publi c
health authorities of the Americas and almost all action against the vector of
the di sease was abandoned.
The truce lasted twenty years, during which there were sporad ic reports
of the disease and a series of conjectures and theories were dev ised on how
it should be controlled in the event it reappeared, such as those still bei ng
discussed in some countries. It was emphaticall y affirmed th at a 5% index of
infested houses provided complete safet y against the invasion of th e d isease
and that once th e di sease was destroyed at its key centers" it cou ld never agai n
cause concern. 'With this idea in mind, the Rockefeller Foundation," which
had devoted long study to yellow fever, took the in itiative to eradica te it in
the Americas by attacking it in its last strongholds, which were considered to
be in Guayaquil, Ecuador, and on the east coast of Brazil, as well as th e
sou thern littoral of the Caribbean Sea. Progre ss was made in th is pe riod in
the techniques of combating the urban vector of yellow fever, bu t little ad-
vance was achieved in so far as the epidemiology of th e di sease is concerned.
In 1928, much to everyo ne' s great surprise and concern, an epi demic broke
ou t in Rio de Janeiro and cases appea red also in several cities in Colombia,
Venezuela, and Bolivia. The A edes aegypti infestation in th e capi tal of
Brazil had returned, perhaps, to the figure recorded prior to the work of
Oswaldo Cruz, and the problem was much worse, as th e cit y was tr ip le its
former size. It was a difficult trial for those responsible for public health in
Brazil, and the losses su ffered by the country were enormou s. Within a few
months, a ver itable anny of thousands of men was mobilized to attack the
A edes aegypti in all it s life phases and as quickly as possible." All measures
previou sly at command were put into action, some of them in an exaggerated
proportion and with a certain amount of di sorganization and near panic
brought about by the un expected event. The u se of fumigation was abused
in the attempt to prevent the appearance of new cases. But the di sease per-
sisted for almost two years, despite all efforts to ex tinguis h it promptly, The
sums of money spent would today equal tens of millions of dollars.
When the initial surprise had pa ssed, it 'was seen that the former op ti-
mism had not been justified and that the calculations and conjectures regard-
ing the extinction of the disease were not in keeping with the facts. Some th ing
was occurr ing that had not been taken into account, although it h ad been
foreseen by former observers. In 1932, Soper? clarified the problem whe n h e
announced the existence of jungle yellow fever in Brazil (Cana an Valley).
Phase of Revelation and Optimism in the Solution of the Problem
The discovery of jungle yellow fever gave ri se to the idea of eradicating
the Aedes aegypti. The results obtained in 1930 in the Rio de Janeiro cam -
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paign and those that were being achieved since 1923 by the Ro ckefeller
Foundation in other Atlantic port cities of Brazil, such as Niteroi Vitoria,
Recife, and Natal, led to the belief that the solu tion of th e problem wh ich
arose with the discovery of the yellow fever virus in the South Am erican forests
would be possible only with the absolute eradication of the urban vector-
mosquito of the disease, since the palliative control measures were no longer
justified. With this end in view, the Brazilian Government, in 1932, entrusted
the Rockefeller Foundation with responsibility for the campaign throughout
the country, with the exception of the city of Rio de Janeiro, although later it
too was included. This measure made possible the organization of a serv ice
which, as far as we know, has been the greatest ever to be undertaken aga inst
a communicable disease. In this respect, there was' complete under standing
on the part of the Government, which laid the financial and legal foundat ions
for the campaign, utilizing thousands of persons trained and prepared in all
parts of the country to serve with an organization devoted wholly to the prob-
lem. Working standards were instituted on the basis of (a) wise administra-
tion; (b) strict execution of the measures recommended by experience, with
the compulsory use of petroleum in all deposits with foci; (c) organizat ion of
supplementary services to discover residual foci, as indicated by the capture
of adults, a method that was being used against malaria and thereafter became
essential to the evaluation of the anti-aegypti work. With the use of these
three basic measures, evidence was gained that the A edes aegypti could be
eradicated in Brazil with a few more years of work, if certain aspects of th e
problem that had been disclosed by experience were solved. The first revel a-
tion was that the success of the campaign in Brazilian port citi es depended
upon the application of the control measures to all other localities maintain-
ing sea, river, or land communication with such cities, necessitating an ex-
tension of the work to the suburbs and later as far into the rural areas as
Aedes aegypti were found. There were regions in Brazil in which the mos-
quito had spread to such an extent, as was the case in the northeast , that i t
was necessary to cover such regions in their entirety, just as if they were a
single "ever-increasing adjacent area."
Another difficulty that had to be overcome was the resistance of the A edes
aegypti egg to desiccation and, in general, to temperature biologically unsui t-
able to other species of the mosquitoes. This resistance, which is known to
reach 450 days in the laboratory, amounts to an average of more than a year
under natural conditions. This is one of the factors on which the criteri on of
Aedes aegypti eradication is based, and we shall take up thi s point later. The
campaign that was proceeding in Brazil under the guidance of the Rockefeller
Foundation was not limited to that country alone. It was extended to Bolivia,
Paraguay, Peru, and Colombia, giving the same good results and showing
that the eradication of the Aedes aegypti was to be considered a proj ect no
longer limited to national boundaries but rather one continent-wide in scope .
The measures adopted made it possible to extend the visiting cycles from
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the former intervals of 7 to 15 days, to one month, thereby affecting conside r-
able economies and permitting, more than before, the execution of extensive
eradication campaigns.
In 1940, an event occurred that convinced even the most skeptical persons
of the idea of eradicating a species of mosquito. The Anopheles (M ysomia)
gambiae, which, coming from Africa and discovered in 1930 by Shannon at
Natal, in Rio Grande do Norte, Brazil, had been poorly combated and suc-
ceeded in penetrating a vast area of that State and of the State of Ceara ,
causing great epidemics of malaria in 1938 and 1939 and creating a probl em
that to many malariologists seemed insolvable. The vector was, however, con-
quered and eradicated in Brazil that year in a memorable campaign con-
ducted under the guidance of the Rockefeller Foundation.w using the same
basic principles of organization and discipline and a large group of persons
who had been working actively in eradicating the Aedes aegypti.
The strategy used against the A. gambiae was planned according to the
living conditions that the mosquito had to adopt in order to survive and
spread in northeast Brazil, these conditions being very similar to those of the
A edes aegypti owing to the domestic habits of the adult and its pre feren ce
for small collections of water. The attack was ba sed on the systematic use of
Paris green in all collections of water, and on fumigation with a compound
based on pyrethrum and carbon tetrachloride in a kerosene solu tion (PTQ).
Repeated treatments were applied to all houses so as to eliminate the gre at -
est number of adults possible, using a De Vilbiss sprayer quite similar to those
used today in DDT sprayings. Inspection was maintained of innumerable
collections of water that formed and of pools that appeared in dry river beds
and were used for irrigation or for watering animals. At the same time intra-
domicile captures were made in order to evaluate the results of the measures
adopted. The eradication of the Anopheles gambiae in Brazil -! demonstrated
that the experience acquired and the personnel employed in the campaign
against one insect vector of disease could be utilized in combating other vec-
tors, an idea that anticipated the the~ry of coordinated campaigns which
came about with the discovery of residual-action insecticides.
The Second World War (1939-1945), with all its horrors, provided at least
one benefit in making DDT known and usable. A new stage in combating
insect vectors began, and a general advance was made in anti-arthropod meas-
ures in both public health and agriculture, with the improvement of techni-
ques and the study and utilization of other substances having residual action.
As far as we know, the first use of DDT to combat the A edes aegypt i
was made in 1945 in Bolivia, where it was applied in a 2% alcohol solution.
Thereafter, it was used in Brazil and in other countries and became the basis
of the so-called perifocal method, which has been employed ever since with
absolute success. There can be no question as to the advantages derived from
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the use of DDT and the opportunities it has afforded of intensifying and
accelerating the eradication of the Aedes aegypti.
With the advent of DDT the time arrived to give more serious thought
to the eradication of Aedes aegypti on a continent-wide scale. With the with-
drawal of the Rockefeller Foundation from yellow fever work, the Pan Ameri-
can Sanitary Bureau, which h ad undergone a complete reorganization in 1947,
inherited the responsibili ty for the problem. It was evident that the point
demanding first atten tion was the eradication campaign. On the other hand,
it was realized that the program that had been under way in Brazil for a
number of years could not achieve complete success unless the country's
frontiers and ports were fully protected against constant A edes aegypti rein-
Iestation. It became essential to pursue on a continental scale the work th at
had been done within the country. In other words, an attempt had to be
made to extend the campaign to neighboring countries, all countries with
which communication was maintained, until the threat of reinfestation di s-
appeared. This was what Brazil proposed to the Directing Council of the
Pan American Sanitary Organization at its meeting in Buenos Aires in 1947,
where th e following decision was taken :
" 1. To entrust to the Pan American Sanitary Bureau the solution of th e
continental problem of urban yellow fever, based fundamentall y on
the eradication of Aedes aegypti, without prejudice to other measures
which regional circumstances may indicate, and
"2. To develop the program under the auspices of the Pan American
Sanitary Bureau, which, in agreement with the interested countries,
shall take the necessary measures to solve such problems as ma y
emerge in the campaign against yellow fever, whether they be sani-
tary, economic or legal."
Decisive Phase for Continent-Wide Eradication
To carry out the terms of the Directing Council's decision, the Pan
American Sanitary Bureau has endeavored to use all possible means to promote
and intensify the campaign in all affected countries, coordinating efforts to
faci litate an d hasten its success. It was principally DDT that brought th at
goa l within reach, but a technique based on the use of that insecticide had
to be evolved so as to achieve the desired results within the shortest time and
at the least possible cost. From the very beginning DDT proved most effec-
tive against the Aedes aegypti, but some time was lacking before the necessary
norms and technical details could be established to standardize the work.
DDT, used as a larvicide merely to substitute for petroleum, would have
done little to advance the campaign. It was apparent from the start th at DD T
could be used systematically, because of its innocuousness to man in recom-
mended dosages, in deposits with or without water as a protection against new
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foci, a protection achieved previously through complicated mechanical
processes.
This method facilitated the use of the insecticide, since the worker had
only to carry a container with the solution, emulsion, or suspension of DDT
at 3 to 5% in order to make the application, but it has the disadvantage of
attacking the mosquito only in its larval stage, thereby making little use of
the residual action of the insecticide, for the organic matter usually found in
home water deposits tends to reduce and even to eliminate its residual power.
It was felt that the over-all application to the inside surface of dwellings, a
method used in combating malaria vectors and certainly capable of elimi-
nating all possibility of the Aedes aegypti's survival, particularly when DDT
is applied also to all the dwelling's containers would be too expensive and
time-consuming in a campaign that, owing to its very nature, should be inten-
sive and rapid. Therefore, preference was given to a process that was not so
extensive or so expensive but could give effective results by using measures
adapted to the biology of the Aedes aegypti. It was thus decided that DDT
should be applied in solution, emulsion, or suspension of from 3 to 5%, using
a small sprayer, to both the outside and inside of all deposits, with or without
water, and to a section of the nearby wall, so as to eliminate the existing foci
and prevent the formation of other foci by destroying the female adults seek-
ing to lay their eggs. This simple and economical method, which we call peri-
focal because it reaches the Aedes aegypti in their microclimate, was adopted
by the Pan American Sanitary Bureau beginning in 1948,12 after confirmation
of its effectiveness in the field.
Experience has demonstrated that with the perifocal method:
(a) one well-applied DDT treatment eliminates the A edes aegypti from
small localities (less than one thousand houses) where, generally, there is no
problem of hidden foci or foci difficult to reach; (b) normally, two DDT ap-
plications during a year are sufficient to solve the problem in average localities
(from one to five thousand houses); (c) four carefully made applications of
DDT to all infested points in a large city (over five thousand houses) at in -
tervals of three months, are sufficient to free it from Aedes aegypti.
Phase of Perfecting and Evaluating the Technique
In the succeeding phase, an effort was made to adapt the campaign to new
working standards developed with the use of DDT, taking the greatest advan-
tage possible from the experience derived from petroleum. Since the action
of DDT as we have used it provides safety for at least three months, it was
possible to extend the minimal visiting cycles to that period, thereby effecting
considerable economies in the campaign. Moreover, as the insecticides came
to be used systematically in all deposits, with or without water, providing
an even greater margin of safety, it was possible also to make a considerable
reduction in the complementary services concerning closed and uninhabited
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dwellings, and to almost discontinue the special inspection of inaccessible de-
posits, control of cemeteries, and cleaning of vacant lots. Nor was it necessary
to maintain the compulsory application of the law by the use of writs of in -
fraction and fines, other than for those cases in which permission was not
given to make house inspections and appropriate applications of DDT.
Other measures that have gained even greater importance with the use of
DDT are the search for breeding foci difficult to reach, making captures that
lead to such foci, and the compulsory use of the capture method as the final
word in proving the eradication of the species in urban areas.
Another important modification that did much to simplify former ideas
in this regard, was in the method of determining indices, which formerly were
in every third house in all city blocks in the locality, whereas today it suffices
to check every third house until the first positive one is found in each block.
In small localities in rural areas it is sufficient to find one focus in order to
determine what measures should be taken to eradicate the Aedes aegypti.
The new system adopted in this regard does not permit learning the degree
of infestation, but it is sufficient to serve as a guide for ·using DDT.
With the reduction of the complementary services and practical discon-
tinuance of the special services, the number of forms used to record data and
to note down the measures taken was greatly decreased. From the more than
one hundred forms used previously, less than ten essential ones are now being
utilized.
Requirements that have not been relaxed but have been made even more
rigid are those referring to the use of sketches and itineraries to direct the
work in the field, to the need for demarcating work areas for each inspector,
and, particularly, to the repeated and timely check work carried out not only
by the chief inspectors but also by the chief or director of the campaign. The
requirements also stand with respect to the use of flags to indicate the presence
of an inspector or chief inspector in the house being worked and, in addi-
tion, the field personnel still must use uniforms to facilitate their work and
to permit their ready identification.
After some years of experience in campaigns based on DDT, it was pos-
sible to formulate standards governing techniques and evaluation of results,
these being contained in the "Guide for the Preparation of Reports on the
Aedes aegypti Eradication Campaign in the Americas," distributed by the Pan
American Sanitary Bureau in January 1954.tJ This Guide describes the two
basic reporting forms, a monthly one containing data for publication in the
Bulletin of the Pan American Sanitary Bureau, and a quarterly form show-
ing data on the initial and the present conditions in all localities found with
Aedes aegypti in each country. With such data it has been possible to evalu-
ate correctly the results of the anti-aegypti campaign in the countries and ter-
ritories where work is under way. A direct appraisal of the activities is made
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by adv isers and inspectors main ta ined by the Pan American Sanitary Bureau
in the countries to instruct the local personnel and to follow up an d inten-
sify the work.
The culminating result of the use of the aforesaid standards and of the
experience we h ave gained with th e development of the ant i-aegy /Jti campa ign
in the Continent , is the cr iterion esta blished for proving the era dica tion of
the mosqui to, which, along ge nera l lines, can be described as follows: Taking
as re leva nt factors the average per iod that th e mosquito egg resists desicca-
tion , or abo u t on e year, and th e prob able duration of the residual acti on of
DD T , estimated a t three months, it h as bee n proved that it is necessa ry to
repeat the exami nation of th e resu lts in cycles, according to this residual act ion
an d with in th e ave rage pe rio d th a t th e egg is resistant. This p rocedure has
in view to d iscover possible flaws in the techniques used and to permit grea ter
reli ab il it y in th e data presented, especiall y when th e last examination is con-
firme d by search for cap ture of adu lts a t th e time the search for foci is mad e,
in accordance with the sta ndards adopted.
The erad ica tion criteri on for u rb an areas where the A ed es aegypti finds
a ll cond itions favorable to surviva l shou ld be as rigorous as possible, a nd
there sho u ld not be less than two con secutive negative checks, through search
for foci and for cap ture of ad ul ts, so as to confirm the abs ence of th e mos-
quito for a pe rio d of at least one year after th e last focus or th e last ad ult
was found .
In rural areas wh ere living conditions are usuall y very precariou s for th e
Aedes aegypti and th ere are no prob lem s concerni ng breeding pl aces dill icul t
to reach an d ovular resistan ce can be overcome relatively eas ily, eradication
should be confirmed af ter a nega tive check by foci search in th e tot al num ber
of ho uses a t least on e year af ter th e last focus was found in the area.
Taking into account the data th at are presen ted by the various counuics
and the d irect app raisal of th e field wor k, a period evaluation is mad e of th e
results obtained in th e an ti-aegypti campaign in the Am eri cas, with a view
to intensify ing and impro vin g it and to provi ng the eradication of th e species
according to th e esta blished crit eri on.
II - PROGRESS IN THE ERADICATION OF AEDES AEG}'Pl'l
IN THE AMERICAS
Determining Factors
T he development of th e Aedes aegypti eradication campaign in th e
Americas dates back to th e period when it was recognized that th e solu tio n of
the urban yellow fever problem depended on th e total elimina tio n of the
mosqui to and not only on control measu res to keep it within th e so-called
safe ty index of 5% of infested hou ses in th e local ity.
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The initial technique of destroying mosquitoes was established early in
this century by Gorgas in Havana, Cuba, and by Oswaldo Cruz in Rio de
Janeiro, Brazil, after Walter Reed had confirmed Carlos Finlay's theory. The
technique was based on control of the Aedes aegypti in its alate stage by
means of fumigation and the elimination of foci, by protecting home con-
tainers and destroying useless or abandoned containers. This method pre-
vailed until 1915, when the Rockefeller Foundation became interested in th e
problem, hoping that, on the basis of the results obtained in large seaport
cities considered to be key centers of the disease, eradication of yellow fever
throughout the Americas could be achieved.
By 1930 great progress had already been made. in the techniques of con-
trolling the Aedes aegypti, directed at their aquatic phase, with the creation
of the so-called complementary services to adjust the work to certain bio-
logical peculiarities of the mosquito. Moreover, the domiciliary capture of
alates had come into use as a means of directing the search for breeding foci
that were hidden or difficult to reach, and of ascertaining conditions in the
work area. The need was also recognized to extend the anti-aegypti work to
all localities linked by land, sea, or river communications, as well as to inter-
mediate localities into which the mosquito could penetrate by being trans-
ported in vehicles, carried in larval form in containers, or by its own flight.
With the discovery by Soper in Brazil (1932) of jungle yellow fever, it
seemed evident that, if complete protection was to be afforded to urban popu-
lations, the solution of the problem depended on absolute eradication of the
Aedes aegypti. It was then that the Rockefeller Foundation established with
the cooperation of the Government of Brazil an organization that permitted
the development of a systematic and intensive campaign against the Aedes
aegypti, based on the compulsory use of petroleum in all containers with foci,
and on technical and administrative principles which served as an example
for other campaigns against this and other insects organized in Brazil and in
other South American countries, and which still serve us as a guide in the
continental Aedes aegypti eradication campaign.> As the work was carried on
by the Rockefeller Foundation until 1940 and thereafter under the exclusive
direction of the Government in Brazil, the mosquito was eliminated in vast
areas covering some three million square kilometers, thereby reducing to a
third the problem of Stegomyia infestation in that country.
Good results were obtained also in Bolivia, Colombia, Ecuador, Paraguay,
and Peru in campaigns conducted under the auspices of the Rockefeller Foun-
dations'" until 1940, when that institution withdrew from its participation
in the problem.
With the advent of DDT, the idea of eradication grew in scope, com-
manding attention no longer on a nation-wide but on a continent-wide scale.
In September 1947, the Directing Council of the Pan American Sanitary Or-
48
ERADICATION OF A1!.DES AEGYPTI FROM THE AMERICAS
ganizarion, meeting in Buenos Aires, on the proposal of Brazil, approved a
resolution entrusting the Pan American Sanitary Bureau with "the solution
of the continental problem of urban yellow fever, based fundamentally on
the eradication of Aedes aegypti."
Since 1947, the Pan American Sanitary Bureau has expended all possible
efforts to promote and intensify the campaign in all affected countries, estab -
lishing cooperative agreements to assist them by providing personnel and
material, for which purpose it has had the cooperation of T A/WHO, UNICEF,
and the Institute of Inter-American Affairs.
The strategy adopted for the continent-wide campaign, planned accord-
ing to circumstances and to meet the more urgent 'needs in countries that
had done little or nothing against the Aedes aeffYpti, was aimed initially at
protecting the areas most threatened by an invasion of the jungle virus in
South America, and later in Central America and Mexico. The attack was
then directed to the sources of spread of the mosquito in almost all islands of
the Caribbean, there remaining now to be undertaken the final phase of ex-
pansion and extension of the campaign to all areas of the Americas where
the aegypti finds conditions favorable to survival.
Panoramic View of the Problem
The progress made in the Aedes aeffYpti eradication campaign in the
Continent is reflected in the attached map, based on reports until December
1954 and on first-hand observation of the problem in each country. The reo
sults can be summarized as follows:
South America: The vast area in the eastern and northeastern part of Brazil
treated for many years with petroleum, was shown in 1952, after four years of
systematic DDT work, to be almost completely clean, and only the final checks
are lacking to prove eradication of the Aedes aeffYpti throughout the country.
The problem in Brazil, because of the country's area and existence of condi-
tions favorable to the mosquito, undoubtedly represented one half of the
problem in the Continent. Bolivia, in 1948, was the first country to be freed
of the mosquito, French Guiana followed in 1952. Chile, Ecuador, British
Guiana, Paraguay, Peru, and Uruguay, in that region of the Continent, are
in the final stages of eradication. Argentina is now organizing a nation-wide
campaign. In Colombia and Venezuela the work continues and is being in-
tensified in Venezuela after the recent jungle virus threat. Surinam is the
only part of South America where the campaign has not yet been started.
Central America: Subject to the results of the last checks now being made,
Panama, Nicaragua, Costa Rica, Honduras, and British Honduras can be
considered to be in the final stages of their campaigns. The campaign was
intensified recently in El Salvador and Guatemala and the final stage should
be reached next year. The Aedes aeffYpti is considered to be eradicated in
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the Panama Canal Zone (U.S.A.), although no statistical data are available to
corroborate this fact.
Greater Antilles: Generally speaking, the situation in these islands is still
not satisfactory. Cuba, where the idea of combating the Aedes aegypti origi-
nated, is quite infested as was revealed by the first results of the campaign
initiated in March 1954. In the Dominican Republic the situation is better
in the interior than in the capital, where it has not yet been possible to apply
all the necessary measures. Nor has Haiti succeeded in developing a rapid
plan of work. Jamaica is still infested, but measures are being taken to im -
prove the campaign. Good results are being obtained in Puerto Rico with
the measures adopted to accelerate the eradication of aegypti.
Lesser Antilles: In most of these small islands the campaign was initiated
recently and there is a trend to extend it to the others. They include thirteen
archipelagos, in ten of which Aedes aegypti work is already being conducted,
although not always in satisfactory fashion. With respect to the spread of
the mosquito, Trinidad, Tobago, and the Netherlands 'Vest Indies (Curacao,
Aruba and Bonaire) are the most important points and they are now adopting
measures that should result in the speedy elimination of the Aedes aegypti.
In Trinidad an outbreak of yellow fever occurred last year, when the virus
invaded Port-of-Spain, producing Aedes aegypti-transmitted cases, a fact that
had not occurred in the Americas for over twelve years.
North America: In Mexico, the campaign that had been interrupted in 1953
was resumed in 1954. There are large infested areas in that country, particu-
larly in the Yucatan Peninsula and along the Atlantic and Pacific coasts. It is
expected that the recently initiated malaria-eradication campaign, with the
application of DDT to large areas where the two problems coexist, will con-
tribute much toward eliminating the Aedes aegypti.
Special reference should be made to the United States, the only country
that has not initiated an Aedes aegypti eradication campaign. Ponderable
reasons, some acceptable, others unjustifiable, have been postponing the start
of the campaign in this country, which is in a position to carry it out quickly
and brilliantly. The problem has more of a psychological basis and is diffi-
cult to solve from a political viewpoint. In view of the vast area considered
as yellow-fever receptive by the Public Health Service.w an area that includes
part or the total territory of eighteen states in the south of the country,
the task would be a difficult one to undertake, particularly in its initial stage,
but there are many factors that tend to facilitate the campaign. Among them
we can point out the interest being shown by the Communicable Disease
Center and the willingness of the Government to make a study of the prob-
lem next year, beginning at the important seaports.
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Evaluation of the Campaign
In the first three columns of the attached table an attempt is made to
evaluate the extent of the problem in each country, on the basis of knowledge
of the areas presumed to be infested since they present conditions favorable
to the Aedes aegypti, as compared with the total area of the country and the
already inspected area in which the activities were carried out, figures for the
latter being given in the other columns of the table.
To show the evolution of the Aedes aegypti eradication campaign in the
Americas, we have presented one chart including all the countries and an -
other for the non-self-governing territories. As regards.the number of countries
and territories undertaking this work, it can be seen that, from 1948 to 1954,
the number of countries rose from 4 to 20 and that of territories from 0 to 14
in 1954 out of a total of 18 territories. Thus, only one country and four ter-
ritories are still lacking to complete the effort that sooner or later will bring
about the continental eradication of the urban vector of yellow fever in
the Americas.
Indeed, the campaign is showing constant improvement, being pursued
according to the standards derived from former experience with the use of
petroleum, now much more simplified through the profitable use of DDT, with
the result that all the work is done with greater speed and economy.
The strict application of the standards set forth in the "Guide for the
Preparation of Reports on the Aedes aegypti Eradication Campaign in the
Americas," published by the Pan American Sanitary Bureau in January 1954,
and the adoption of the criterion for proving eradication, provide a good basis
for confidence in the results that are being recorded. Eradication cannot be
regarded as proved before a period of at least one year of absence of Aedes
aegypti, during which three negative checks have been made, the last of these
accompanied by the search for capture of alates. In rural areas where there
is little possibility for the mosquito to resist the action of DDT, a single check
made after one year can be accepted, so long as the check includes all the
buildings in the area.
The final word in declaring the Aedes aegypti to be eradicated in a
country or territory would certainly have to be given by the Pan American
Sanitary Bureau, which reserves the right to have supplementary checks made
directly under its supervision. This is what has just occurred in Paraguay,
where, in the presence of the campaign adviser, the final check was made in
spots where there was still some possibility of finding Aedes aegypti in Asun-
cion, once one of the most highly infested cities in the Continent and today
completely free, as is the rest of Paraguay. The countries in which the final
check is next to be made are: Chile, Ecuador, Peru, Uruguay, in South Amer-
ica; and Panama, Nicaragua, Costa Rica, Honduras, and British Honduras, in
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Central America. In the near future Brazil also will require this final check
to be declared free from the A edes aegypt i. There is a thorough understan d-
ing on the part of the public health authorities in this respect, because th e
Pan American Sanitary Bureau, as an organization belonging to all countries
of the Americas, utilizes for its activities technical personnel of various na-
tionalities, in a practical demonstration of Pan-Americanism.
REMARKS
As was the case in the past with yellow fever and even more so after th e
revelation of the A edes aegypti's role in transmitting the disease, only th e
presence of the virus or the immediate threat of it- has been able to arouse
those responsible for the protection of exposed populations, cau sing real panic
and the adoption of emergency measures that no longer are compatible with
the attitude that should prevail with respect to prevention of communicable
diseases. For, unfortunately, even today not everyone is convinced that eradi-
cation of the Aedes aegypti affords the only effective protection to all th e
Americas against the menace of jungle virus. Vaccination, which since 1937
has proved to be an excellent measure for protecting populations threatened
by the jungle virus, does not provide complete safety, since it does not rea ch
everyone and it is not economical because it requires periodic repetition.
The great advance made in the campaign in South America and now also
in Central America was to a large extent brought about as the result of jungle
yellow fever epidemics that occur frequently in the first region and that, in
1948, became a source of concern in the latter, for since that date the jungle
virus has been appearing in sporadic outbreaks and its northward advance
arrived at the Honduras-Guatemala border last year.
The fact that not a single case of yellow fever caused by the A edes aegypti
has occurred in the countries that are regularly carrying out campaigns against
the mosquito, can be taken as evidence of the effectiveness of the measures
adopted.
A real impact was produced late last year by the outbreak of yellow fever
on the island of Trinidad, from where the disease had been absent for more
than forty years and where the measures against the Aedes aegypti had been
inadequate, with the result that cases transmitted by that mosquito occurred
in Port-of-Spain. Another occurrence that merits serious thought was the case
of yellow fever that was transported by plane in October of last year from th e
interior of Venezuela to Caracas, capital of the country, causing a real panic
and giving rise to extreme measures by the authorities, who went so far as
to spray DDT from airplanes and to use fumigation and other spectacular
measures, in an attempt to pacify the population, whose state of mind was
close to that reached by the inhabitants of Philadelphia in 1793, as was so
well described by J. H. Powell>" (Bring Out Your Dead).
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Such occurrences should no longer take place in our times, considering
the weapons we now have to combat and eradicate Aedes aegypti throughout
the Continent. This objective is justified not only because the mosquito is
the urban vector of yellow fever and of dengue, but also because the work
represents an important contribution to cooperation and security in the field
of continental public health.
With the constant increase in air traffic, no country can really be con-
sidered to be protected so long as the possibility of reinfestation by the Aedes
aegypti exists, and, if for no other reason, the mosquito should be eliminated
as a dangerous "export product."
In considering the progress made in the Aedes aegypti eradication cam-
paign, we should take into account also the collateral benefits it has brought
to many countries of the Americas. Suffice it to point to what happened in
Brazil some years ago when, in the Anopheles gambiae eradication campaign,
so much was done toward organizing the services against malaria and plague
by using the personnel and technical and administrative standards of the
former yellow fever service created by the Rockefeller Foundation.
In organizing the present campaign based on DDT, thought is given con-
stantly to the possibility that, after the Aedes aegypti is eradicated, the struc-
ture can be used in establishing other campaigns against insect vectors, as is
being done in Uruguay, where the anti-aegypti personnel wiII be utilized to
combat tria tomes, vector of Chagas' disease.
On the other hand, the use of DDT against malaria vectors, especially in
Central America, has contributed much toward the eradication of Aedes
aegypti wherever the two problems coexist. There is thus a double reward to
be gained from the resolution adopted by the Pan American Sanitary Confer-
ence at its meeting in Santiago, Chile, in October 1954, which recommended
the intensified use of that insecticide to eradicate malaria before the resistance
to its lethal action becomes manifest. In the final analysis, the eradication of
the Aedes aegypti, just as the elimination of malaria in the Americas, is a
goal from which we should never again be swayed, after having reached the
vantage point we now hold.
The campaign to eradicate the Aedes aegypti, with its extension to
practically the entire Continent and the noteworthy results that have been
achieved, can perhaps be considered as one of the greatest undertakings yet
to be pursued in the field of public health, for the solution of a problem of
continent-wide concern. To contribute toward this undertaking and toward
the extension of its benefits in the future, with the perseverance and fore-
sight inspired by the example of Carlos Finlay, is a source of justifiable pride
for all of us who, for so many years, have devoted ourselves to this campaign.
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For more than half a century the fight against the Aedes aegypti has been
waged in the Americas, and although there have been disappointments and
mistakes, there also have been the rewards of great success. For more th an
twenty years we have felt certain that the eradication of the mosquito is pos-
sible and for some eight years we have been engaged in this continent-wide
campaign that has already solved at least two-thirds of the problem. The final
success now depends, more than ever before, on what is decided in this grea t
country.
SUMMARY
The first part of this paper presents a brief review of the evolution of
measures to control the insect vectors of yellow fever and malaria, starting at
the turn of the century with the confirmation of Finlay's theory on the ro le
of the Aedes aegypti in yellow fever transmission and the definition by Ross
and Grasi of the Anopheles' role as malaria vectors. Reference is made to the
early campaigns of Gorgas in Havana and Oswaldo Cruz in Rio de Janeiro
to combat these two mosquitoes, using the fumigation method for th e alate
stage and mineral oils for the larval stage, together with the protection or
destruction of deposits. An account is given of how the control measures used
also in other large port cities brought about the apparent disappearance of
the disease in almost the entire Continent by the year 1908. Mention is made
of what was done in the interval until yellow fever reappeared in Rio de
Janeiro in 1928, when attention was attracted to certain epidemiological as-
pects of the disease, leading Soper, in 1932, to the discovery of the sylvatic
aspect of yellow fever, and showing that the solution of the problem lay in
the eradication of the Aedes aegypti. It was demonstrated, in campaigns con-
ducted in several South American countries under the auspices of the Rocke-
feller Foundation, that eradication was possible with the use of technical and
administrative measures based on systematic inspection of dwellings and corn-
pulsory application of petroleum to deposits containing foci.
Reference is then made to the decisive phase for Aedes aegypt i eradica-
tion in the Americas, which began with the advent of DDT and the tu rning
over of responsibility for the problem to the Pan American Sanitary Bu reau
in 1947.
It is shown how the campaign was extended to almost all the cou n tries
and territories, with the aid and collaboration of the Bureau and contribu-
tions from T AjWHO, UNICEF, and IIAA. Stress is laid on the value of the
technical standards adopted, which are based on the application of DDT by
the perifocal method. It is shown how these standards permitted the estab-
lishment of a criterion for proving eradication, based on the residual action
of DDT and on the biology of the Aedes aegypti, together with a periodic
evaluation made of the results, the latter being considered generally very
satisfactory.
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The second part of the paper presents a summary of the progress of the
campaign, describing the results obtained in the various countries and terri-
tories, as depicted in the map showing the areas considered to be free as well
as those still infested. Also included is a table presenting the statistical data
that serve as the basis for the evaluation, together with two bar charts show-
ing the evolution of the eradication campaign from 1948 to 1954 in the
various countries and territories.
Finally, there is a commentary on certain aspects of the problem that
are not yet fully understood, and the reasons are pointed out why the Aedes
aegypti eradication campaign in the Americas has not yet achieved the success
that was to be expected.
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